Introduction
In this note, we describe a design of lattice, which is by no means optimized for the ultimate performance, but these parameters can be used for the starting point of other design efforts. Assumptions and features used in this design are:
1. 32 periods which is reasonably high periodicity for chromaticity corrections.
2. Achromatic bending cell which enables us to make all straight sections to be dispersion free.
3. Twiss parameters at dispersion area are the same for all cells to make undulator straight section can be tuned to wiggler straight section and vice versa.
4. No attempt is made to extract the photon beam from bending magnets, and when this feature is added, the lattice design may have to be changed in order to provide the photon beam channel.
5. Natural emittance in the horizontal plane is made as small as possible in the range of lO-8 m radians. This value can be optimized later by judicious choice of the Twiss parameters through the bending magnets.
6. The bending magnet should have parallel edges in order to simplify its construction. This assumption implies that there is vertical focussing from the edge.
7. The beta functions at the straight section should be tunable so that various configurations of the insertion devices should be accommodated.
Lattice
Amongst several of the series of lattice structure studied, we describe one series, which is representive of all others.
In order to show the capability of adjusting the beta functions at the straight section, we describe, at first, all wiggler lattice, which requires smaller beta functions for both planes at the wiggler. Figure 1 shows the Twiss functions of one period of this lattice which is 24 m long. Table 1 describes lengths and strengths (MKS unit) of the lattice elements. Table 2 shows the Twiss parameters along the lattice. The values are calculated at mid-point and at the end point of each element. The eta function shown in Fig. 1 has a magnification factor of ten and displaced by ten in order to show the details.
In Fig. 1 , the insertion straight section is shown in the middle of the figure, and in order to describe sextupoles for chromaticity corrections, the same lattice in a different element sequence is in Fig. 2. Computer code, PATRICIA, is used to investigate the chromaticity corrections and dynamic aperture study. Natural chromaticity, defined to be ~ = dv/dp/p, of this lattice is -122.3 in the horizontal plane, and is -41.4 in the vertical plane assuming linear lattice with no sextupole contributions from any element. With the arrangement of two family sextupoles (one SF and two SD's per period) shown in Fig. 2 , the chromaticity can be adjusted to zero. Integrated strength of sextupoles are SD = -6.12/m 2 and SF = 2.9/m 2 • Table 3 shows other pertinent parameters of this lattice.
Tunability of the beta functions at the insertion straight section is demonstrated in Fig. 5 . What is done in this figure is that while keeping the Twiss parameters of the end point of the lattice shown in Fig. 1 (wiggler lattice) constant, the strengths of QD3, QF2 and QDl are changed to make a high beta insertion straight section which is required for undulators.
In doing so, the QDl is turned off in order to make the straight-section length long. To distinguish this undulator period from the wiggler period, the new setting of QD3 and QF2 are renamed to be QD6 and QF7 as shown in Fig. 6 . Table 4 shows length and strength of this lattice elements in the MKS units. The Twiss parameters along the lattice is shown in Table 5 .
Natural chromaticities of this lattice are: ~x = -66.7 and ~y = -22.2 under the similar assumption as described previously. Using integrated sextupole strengths of SD = -3.95/m 2 and SF = 1.63/m 2 , these chromaticities can be made zero with sextupole arrangements similar to that described previously. The tune variations and the beta function variations at the center of insertion straight section are shown in Figs. 7 and 8. Table 3 shows other pertinent parameters of this lattice. Remarks 1. It should be noted here that the trade off between the length and the strength of quadrupoles has not been performed, therefore the straight-section lengths of 3 m for the wiggler and 5.9 m for the undulator can be made longer by 10 cm or so by readjusting these parameters.
2. As noted earlier, the Twiss parameters at the mid-point of the wiggler period are the same as those of the undulator period, two periods can be combined to make a sixteen-period machine consisting of one wiggler cell and one undulator cell in each period. However, there should be a word of caution which is to be careful about resultant tune of the machine which may turn out to be at an undesirable working point. If this happens, then we must readjust the insertion quadrapoles, i.e. QD1, QF2, QD3 for the wiggler cell, and QD6, QF7 for the undulator cell, while the Twiss parameters at the midpoints of each cell are 3 kept the same. At present, the method used for this tuning is somewhat tedious, but we must devise an easier method. This technique must involve finding of the working point as well as dynamic aperture search.
3. As stated earlier, the lattice parameter described here is one series of many. An example of variation of lattice is shown in Fig. 6 . Without changing magnet locations, many variations of the lattice setting can be made.
4. Photon beam path originating in the insertion device has been studied with this lattice, and there appears to be no difficulties in extracting ±8 mr beam from the insertion point. However transporting the bending magnet photon beam may face some difficulties due the placement of the sextupoles. To alleviate this, we may have to change the placements of elements or to devise very narrow sextupoles in order to accommodate ±8 mr beam.
5. This note may serve as the starting point of tooling up the design study, however, we must be prepared to change the layout as we progress toward the final layout. 
QII:::: (.ID4 OD4 . 
